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(C. 23-201) 3 Claims. 

This invention relates generally to a magnesium 
Oxide having special characteristics and to a 
method for its manufacture. 

In the rubber industry magnesium oxide has 
been found to be a useful ingredient for com 
pounding with neoprene. Commercial neoprene 
as manufactured in the United States consists of 
polymers of chloroprene and is commonly sold in 
SlabS by manufacturers of the raw material. Pur 
chaserS mill the raw material with magnesium 
oxide and other compounding ingredients such as 
carbon black, zinc oxide, etc., to form a neoprene 
stock suitable for bin storage, and which can be 
used from time to time for final vulcanization or 
curing. It has been found that all of the various 
grades and types of magnesium oxide are not suit 
able for compounding with neoprene. The only 
type which has been deemed suitable in the past 
is commonly designated as “extra light calcined 
magnesia,' and has an apparent density ranging 
from about 3% to 6 lbs. per cubic foot. 
The purpose of compounding magnesium oxide 

With neoprene has been primarily to prevent what 
is referred to as 'Scorch.' This term is used with 
reference to premature curing of the neoprene 
during the milling or mixing operation, at which 
time considerable heating occurs due to the action 
of the mixing machines employed. A further 
purpose is to retard progression of curing during 
bin storage. The reasons why magnesium oxide 
prevents Scorching and retards undesired curing 
during storage are not clearly understood, but it 
appears to function as a neutralizing agent to 
neutralize acids which are known to be present 
or to form in connection with curing. 
The extra light grades of magnesium oxide 

used in the past have not been entirely satis 
factory to prevent scorch and undesired curing. 
Experience has shown that such oxides may not 
altogether prevent Scorching, and in general do 
not provide a sufficient margin of safety against 
both Scorching and undesired curing during stor 
age. Thus the results of ultimate milling and 
curing are not predictable, and occasionally milled 
neoprene Stock which has been stored is found 
to be cured to such an extent that it is unfit for 
further processing. 

It is an object of the present invention to pro 
vide animproved magnesium oxide for compound 
ing with neoprene, and which in particular will 
afford better protection against Scorch and un 
desired curing during storage. 
A further object of the invention is to provide 

a new method for the manufacture of a magnesi 
um oxide having characteristics as outlined above, 
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Further objects and features of the invention 

will appear from the following detailed descrip 
tion. 
Our magnesium oxide differs in many respects 

from conventional 'extra light calcined mag 
nesia.' Particularly it differs from such conven 
tional material in its chemical and adsorptive ac 
tivity, and its use as a compounding agent with 
neoprene results in distinct advantages which will 
be presently outlined in detail. Conventional ex 
tra light calcined magnesia is produced by calcin 
ing basic magnesium carbonate. Our product is 
produced by calcining a material consisting of 
both basic magnesium carbonate and magnesium 
hydroxide. This material is prepared by mixing 
magnesium hydroxide with neutral magnesium 
carbonate, which is then heated to an elevated 
temperature to expand the neutral carbonate to 
form basic magnesium carbonate. Calcining of 
material is carried out under such conditions of 
time and temperature as to provide magnesium 
oxide having relatively high adsorptive activity. 
A more specific procedure for carrying out our 

method can be explained in connection with the 
flow sheet of the attached drawing. As indicated 
in the flow sheet a Suitable source of magnesium 
hydroxide is provided in slurry form. The slurry 
may contain from 2 to 10% of solids; from 2 to 6% 
being a preferable range. It should be reason 
ably free of contaminants such as sodium chlo 
ride or calcium compounds. It is desirable that 
the particles be of relatively Small size, as for ex 
ample less than 3 microns in diameter for the bulk 
of the material. Magnesium hydroxide having 
Such characteristics can be produced by precipita 
tion of convertible magnesium Salts from sea, Wa 
ter, as is disclosed for example in Patent No. 
2,089,339. A part of this material is carbonated 
at 10 to form neutral magnesium carbonate. This 
Step can be carried out by contacting a batch of 
the material at atmospheric pressure with carbon 
dioxide gas, as for example by introducing flue 
gas containing carbon dioxide into the slurry. 
The neutral magnesium carbonate slurry is then 
mixed with a given amount of the magnesium hy 
droxide slurry, as indicated at , and the mix 
ture heated to an elevated temperature to expand 
and convert the neutral magnesium carbonate to 
basic magnesium carbonate. 
While it is generally convenient to treat a 

separate batch of magnesium hydroxide with 
carbon dioxide or flue gas to produce the de 
sired quantity of neutral magnesium carbonate, 
it is possible, in carbonation a batch of the mag 
nesium hydroxide to carbonate the same short 
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of conversion of all of the magnesium hydrox 
ide, whereby the desired ratio between magne 
sium hydroxide and neutral magnesium carbon 
ate is provided. In any event a given ratio be 
tween these ingredients should be provided for 
the operation , and preferably the amount of 
magnesium hydroxide present in the mix be 
fore expansion can be of the order of 50 to 75% 
on a molecular basis. 

Heating of the mixture to expand the neur 
tral magnesium carbonate to form basic magne 
sium carbonate can be carried out according to 
conventional methods. Briefly a batch of the 
material can be heated in an open kettle or tank 
to a temperature of the order of E85 F. to ef 
fect the desired expansion or conversion. 

After expansion the resulting silurry is de 
watered and dried as indicated at 2. This can 
be carried out for example by a filtering Oper 
ation to remove excess Water, followed by dry 
ing the resulting filter cake by contact with hot 
drying gas in drying equipment of the tunnel 
type. It is preferable however to eliminate 
water to the extent of providing a slurry con 
taining from 11 to 13% solids, after which the 
slurry is spray dried in the manner disclosed in 
Patent No. 2,073,398. 
The calcining operation can be carried out in 

the manner disclosed in Patent No. 2,234,367. 
Both temperature and time of calcining are 
controlled to convert the major part but not all 
of the material to magnesium oxide. For ex 
ample preferably from 89 to 93% is converted 
to magnesium oxide, leaving the remaining part 
unconverted. Assuming that the material is 
spray dried prior to calcining then no further 
treatment is required. However, in the event the 
material has been dried in the form of lumps or 
in granular form, the calcined material should 
be ground to form a powder of suitable fineness. 
Assuming that proper adjustment is made of 
the calcining time, the calcining temperatures 
may range from 1000 to 1800° F. and good re 
sults have been obtained in practice by using a 
temperature of the order of 1600 F. In general 
for a given calcining temperature the time period 
of calcining treatment is made such that the 
material will have the degree of conversion and 
adsorptive activity desired. 
Assuming manufacture according to the 

method described above, and by calcining the 
spray dried material, the final product has an 
apparent density ranging from about 9 to 15 lbs. 
per cubic foot, and an adsorptive activity in 
terms of iodine index ranging from about 80 to 
100, 90 being optimum. By iodine index we have 
reference to the index of adsorptive properties 
of the material as described in Said Patent No. 
2,234,367. 
An analysis of a typical material produced by 

Our method was as follows: 
Rer cent 

Magnesium oxide, MgO------------------ 900 
Calcium oxide, CaO--------------------- 80 
Combined water, H2O------------------- 4.01 
Carbon dioxide, CO2-------aw - - - - --- arr-e- 3.19 
Silicon dioxide, SiO2--------------------- .21 
Chlorides as, NaCl---------------------- .30 
Sulphates as, SO3----------------------- 43 
Iron oxide, Fe2O3------------------------ .02 
Aluminum oxide, Al2O3------------------ .04 
The above material had an apparent density 

of 9.15 lbs. per cubic foot, and an iodine index 
of 91. 
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In the above example the particle size distri 

bution of the agglomerates was as follows: 
76% less than 18 microns 
68% less than 13 microns 
59% less than 11 microns 
i50% less than 9 microns 
39% less than 6 microns 
28% less than 4 microns 
23% less than 3 microns 
18% less than 2 microns 
14% less than 0.4 microns 

The Specific surface of the above material 
imeasured about 7.250 square centimeters per 
gal. 
Tests of our material have been made to de 

termine its effectiveness and utility as a com 
pounding ingredient in neoprene. In one 
such comparative tests two master compounds 
(mixes) A & B Were prepared, as follows: 

Compound A Compound B 

Ports Parts 
Neoprene GR-M.---------------------- 100 100 
Petrolatum--------------- 2 2 
Phenyl-Beta-Napthylamin 2 2 
Carbon Black---------------- --- 28.8 28.8 
Zinc Oxide---------------------------- 5.0 5.0 
Standard Extra Light Magnesium 

Oxide------------------------------- "40 -------------- 
Magnesium Oxide made by the fore 
going method.------------------------------------- :40 

it will be noted that, compound. A contained 
conventional extra light magnesium oxide such-as 
has been used in the past in the compounding 
with neoprene. Compound B contained the same 
amount of our new product. The compounds 
were prepared by the use of conventional milling 
equipment after which they were permitted to 
age for a period of the order of 2 days, and then 
remilled and cured under time-temperature 
conditions as follows: 

hard- Modi-Modul Ten- Elonga Cure us lus 
eSS 300% 500% sile tion 

Compound A. 803 at 45 580 1,100 1,900 820 
Compound B-...-do. 35 670 800 860 526 
Compound. A 45 ; 49 605 1,200 2,200 880 
Compound B- ...do...I. 40. 725 1,160 1,020 540 

The purpose of the above test was to deter 
mine the extent to which the neoprene had been 
protected against scorching. It will be noted 
that compound B (containing our product) for 
both the 30 and 45 minute cures showed less 
hardness than Compound A containing the con 
ventional light magnesium oxide, and likewise 
the results for modulus, tensile and elongation 
demonstrated the fact that compound B was rel 
atively undercured for the treatment specified, 
Compared to the amount of Curing effected in 
compound A. Actually the test slabs for the 
Compound B produced during the course of this 
test were obviously greatly undercured, in that 
they were spongy and stuck badly to molds. In 
normal rubber laboratory testing procedure it 
is probable that no effort would have been made 
to test for hardness, modulus, tensile and elon 
gation, and such samples Wesuld have been re 
ported as uncured. The same also applies to 
compound B when cured for 45 minutes, al 
though the greater time period resulted in evi 
dence of greater cure, - 
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The 240° F. used in the foregoing test is rep 
resentative of processing temperatures to which 
batches of material are heated during normal 
milling. Therefore the test showed conclusively 
that our magnesium oxide is capable of protect 
ing the neoprene against scorching during proc 
essing and curing during storage far better than 
conventional light magnesia. 
A further test was made to demonstrate the 

fact that our product does not retard cure of 
the neoprene at normal curing temperatures 
such as are employed by the rubber industry. 
For these tests the same compounds A and B 
were used, and the treatment and results were 
as follows: 

Modu-Modul Bard- Elonga Cure lus lus Tensile 
eSS 300% 500% tion 

Compound A. 15 Min. 50 840 1,580 2,750 875 
287 

Compound B----do-...-- 50 70 1600 2,750 850 SERis'Min. 1, 8 is 5,653 770 
30° 

Compound B----do...--- 51 1,130 2,100 2,800 700 

The last mentioned test demonstrates that 
neoprene compounded with our magnesium ox 
ide can be subjected to ordinary final curing 
treatment, and that our oxide does not result 
in any undue retarding of the cure at the ten 
peratures employed, in this instance 287 and 
31.0° E. 
From the foregoing it is evident that our ma 

terial is distinctly superior to conventional light 
magnesia, for compounding with neoprene, par 
ticularly in that it affords better protection 
against scorching, and undesired curing during 
storage. Physical and chemical characteristics 
which are believed to contribute to the results 
secured include the following: The material is of 
relatively small particle size, which is attributed 
to the small particle size of the precipitated mag 
nesium hydroxide used as the Source material. 
The calcined material has a distinct lattice struc 
ture which contributes to high adsorptive ac 
tivity. The iodine index appears to be optimum 
for neutralizing acid present or developed dur 
ing processing and aging, without however inter 
fering with the final cure. In addition to chem 
ical and adsorptive activity of the magnesium 
oxide, the presence of some highly active un 
converted magnesium hydroxide uniformly dis 
tributed throughout the calcined material, is be 
lieved to contribute materially to its effectiveness 
in producing the results desired. Due to the rela 
tively small particle size and favorable particle 
size distribution, a relatively large area is pro 
vided per unit weight of the material used in 
the neoprene Compound. 
As previously indicated it is desirable to spray 

dry the slurry after expansion, as distinguished 
from drying in Cake or granular form followed 
by calcining and then grinding. Calcining the 
spray dried material appears to afford a material 
having more desirable chemical and adsorptive 
activity, aside from eliminating the final grinding 
operation. 

Previous reference has been made to the lat 
tice structure of the calcined material. It can be 
explained in this connection that the basic mag 
nesium carbonate prior to calcination has a char 
acteristic lattice structure, and this structure 
forms an excellent supporting framework for at 
tachment of the small sized magnesium hydrox 
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6 
ide particles. We believe that the presence of 
such a . Supporting framework and its presence 
during the drying step prevents agglomeration of 
the magnesium hydroxide during the drying op 
eration. Therefore the material being calcined 
consists of the characteristic framework of the 
basic magnesium carbonate with unagglomerated 
magnesium hydroxide particles attached to the 
framework. Calcination is conducted at rela 
tively low temperatures and for time periods 
which prevent destruction of the lattice struc 
ture, and therefore both the particles of mag 
nesium oxide resulting from the decomposition 
of the hydroxide, and unconverted hydroxide 
particles, remain attached to the same frame 
Work and in highly dispersed state. It is believed 
that the characteristics just described materially 
contribute to the effectiveness of the product and 
that the unconverted magnesium hydroxide dis 
persed throughout the oxide lattice is extremely 
active as a neutralizing agent. 
We claim: 
1. In a process for the manufacture of a mag 

nesium oxide suitable for compounding with syn 
thetic rubber of the chloroprene type, forming a 
slurry of neutral magnesium carbonate and mag 
nesium hydroxide, the amount of magnesium hy 
droxide being of the order of 50 to 75% on a mo 
lecular basis and having the bulk of its particles 
less than about 3 microns in diameter, heating 
the slurry to an elevated temperature whereby a 
slurry is formed consisting of basic magnesium 
carbonate together with a substantial amount of 
uncombined residual magnesium hydroxide, 
spray drying the slurry to form a dry divided 
material, and calcining the dry material to a 
temperature of the order of 1000° to 1800° F to 
convert both basic magnesium carbonate and 
magnesium hydroxide components to magnesium 
Oxide, Said calcining being continued for a pe 
riod of time Sufficient to convert the major part 
but not all of the material to magnesium oxide. 

2. In a process for the manufacture of a mag 
nesium oxide Suitable for compounding with Syn 
thetic rubber of the chloroprene type, the steps 
of forming a slurry of neutral magnesium car 
bonate and magnesium hydroxide, the amount of 
magnesium hydroxide present being at least 
about 50% on a molecular basis, heating the 
slurry to convert the neutral magnesium corbon 
ate to basic magnesium carbonate, the amount 
of magnesium hydroxide present in the slurry 
being such as to provide a substantial content of 
magnesium hydroxide after said heating, and 
then calcining the material to convert both basic 
magnesium carbonate and magnesium hydroxide 
Components to magnesium oxide. 

3. In a process for the manufacture of a mag 
nesium oxide suitable for compounding with syn 
thetic rubber of the chloroprene type, forming a 
slurry of neutral magnesium carbonate and un 
combined magnesium hydroxide, the magnesium 
hydroxide being present in an amount of at least 
about 50% on a molecular basis and having the 
bulk of its particles less than about 3 microns 
in diameter, heating the slurry to an elevated 
temperature whereby a slurry is formed consist 
ing of basic magnesium carbonate together with 
a susbtantial amount of chemically uncombined 
magnesium hydroxide, drying the slurry to form 
a dry divided material, and then calcining the 
dry material at a temperature of from 1000 to 
1800 F. to convert both basic magnesium car 
bonate and magnesium hydroxide components to 
magnesium oxide, the calcining being continued 
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